Uptake, distribution, and oxidation of fatty acids by Leishmania mexicana amastigotes.
Fatty acid uptake, distribution, and beta-oxidation were investigated in Leishmania mexicana amastigotes. The uptake of radiolabeled palmitic, stearic, and oleic acids was similar, reaching 3-6 nmol/10(8) cells in 2 min and 8-12 nmol/10(8) cells in 60 min. The percent of radiolabeled fatty acid that was esterified in the form of triglycerides or phospholipids increased from less than 25% at 2 min to 65-86% at 60 min. The dehydrogenase(s) in an amastigote granule fraction were unusual in that the Vmax for long-chain substrates (0.95-1.6 delta Abs units/min-mg protein) approximated the Vmax for short-chain substrates (0.82-2.0 delta Abs units/min-mg protein), and the Km for long-chain substrates was high (approximately 250 microM), in contrast to data for a mammalian liver mitochondrial fraction. The high Vmax and Km for long-chain substrates suggest a biochemical mechanism for the postulated high utilization of fatty acids as an energy source for amastigotes. Although the primary anti-leishmanial agent, Sb in the form of Pentostam, inhibited oxidation of palmitic acid to CO2 by intact organisms, Sb did not significantly inhibit fatty acid uptake or esterification by organisms, or beta-oxidation by the granule fraction, and the mechanism of action of Sb remains unclear.